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THE REJUVENATION OF ORCHARDS 
REPORT OF SPRAYING EXPERIMENTS 
IN SOUTH-EASTERN OHI0-1910. 
B:v F. H. BALLOU 
Explanatory: The work of the Horticultural Department of 
the Ohio Experiment Station, reported in the pages which follow, 
was conducted, during the season of 1910, under conditions existing 
in south-eastern Ohio--an area of which Washington county may be 
said to be the center and characteristically representative. 
While the weather conditions of the spring of 1910 were very try-
ing in this particular part of Ohio, the cold was still more severe far-
ther north and west, practically cutting off the apple crop in the north-
central, western and south-western counties. The cold was some-
what less severe in the more southern counties of the state where, 
with a few exceptions, a record-breaking crop of apples of fine 
quality was harvested. 
It may be well, in addition, to explain that the first work done 
by the Experiment Station in south-eastern Ohio was during the 
season of 1909, when three small experiments in spraying were 
conducted at Belpre, Little Hocking and Armenia (see Bulletin 
No. 217). At that time there had been no thorough, scientific 
sp1·::.ying done by individual orchard owners in this once famous 
apple-growing section. Destructive insects and fungous diseases 
bad, for ten years or- more, destroyed the crops annually. 
'l'he Station's initial work in 1909 brought marvelous results 
in sound, beautiful fruit and an abundance of it, while the unsprayed 
orchards, as before, bore hut very light crops of worthless, scabby 
culls. 
In 1910 many orchard owners, determined to benefit by the 
object lessons -vvhich they closely observed in the Station's work of 
1909, purchased spray outfits and did valiant battle against their 
now recognized enemies, codling worms, apple scab and sooty 
(Jl7) 
118 OHIO EXPERIMENT STAT! ON: BULLETIN 224 
fungus. ·whi}e the extreme cold of April and May, after a summer-
like March, promi:;ed for a time to de:;troy the crop, it was later 
dbcovered that many orchards containe(l all the apples the trees 
should carry. A summary of the results of the ·.vork of a number 
of these inuividua~ gTO\\ ers i~. giyen elsewhere in this Bulletin. 
The initial work of 1909 being ouly to pave the way to a broader 
scope of service, the IIorticn1tural Department, earl v in the spring 
of 1910, began a ::-.eries of orchard experiments in \Va~hington and 
ea<stern Athens coun:ies. The"e experiment::-., which will re!JUire a 
number of year'-\ to complete, an· (1) for the purpose of comparing 
different methods of orchard culture under variou<; conditions; (2) to 
determine the practicability of the ·..tse of commercial fertilizers, in 
combination with cover crop cultur:> and mulching, in improvement 
of the soils of orchards (Bulletin No. 171); and (3) to compare 
different spray mixtm·es. 
This newiy establbhed orchard \Vork embraces nearly fifty 
acres of platted orchard blocks, at eight different places and on 
soils ranging from warm, sandy and g-ravelly, on second bottom 
Ohio river miley land, through the heavy red clay slopes to the 
thin and, in some cases very poor land on the hill-tops. 
Whiie the cultural and fertilizer work are already exhibiting 
promise of interesting results for the not far distant future, it is 
with the results of the spraying operations of 1910 that this report 
is especially designed to deal. 
GENERAL OBSERVATIONS IN SOUTH-EASTERN OHIO. 
From a cultural standpoint there is no part of the average farm 
of southeastern Ohio that has been more abu,ed than the orchard 
area. In addition to the drain upon the resource<: of the soil 
incident to the early days of heavy fruit bearing, the farm orchard 
has too generally been subject to imprudent cultural practice, being 
cropped with grain and forage plants or used as a pasture-lot in 
which stock has kept the ground barren to the parching, baking 
influence of the ~ummer sun, and deep freezing of the soil in winters 
of unusual severity. 
There are hundreds of apple orchard" in this part of Ohio that 
are gradually dying from lack of nouri,hment. Notwithstanding 
the great issue of insect and fungus control, the most serious, 
overshadowing problem in these orchards is how to return to the 
impoverished soils a measure of the fertility and humus that 
originally existed, and to coax back to health and vigor the faithful, 
suffering trees, so long and seriously negiected. 
In the sectlon under special consideration, the lack of vitality of 
orchards did more to bring about the partial loss of the apple crop 
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in 1910 than did the unusual cold of April and May. Almost with-
out exception the orchards on comparative1y good soil, even indi-
vidual trees occupying especially favorable spots in impoverished 
orchards, persistently held their fruit through all the hardships of 
the season, and the fruit, where properly sprayed, was as fine as any 
ever grown in Ohio or any other state, appearance, texture and 
flavor being taken into consideration. 
However, in spite of the important and far reaching question of 
caring for and feeding orchards, the interest of the present 
continues to center in spraying. Along this line there is a remark-
able awakening. The insects and fungous diseases will not 
permit sound, perfect fruit to be grown without spraying for their 
control; and the time is almost here when there will be a general 
acknowledgment of this truth as well as a general effort to combat 
these enemies. The orchard-owner, who fails to meet the obstacles 
interposed by Nature between himself and generous crops of perfect 
fruit, will be forced to buy the fruit used by his family or do without. 
For many years Bordeaux mixture has been the most 
efficient known preventive of fungous diseases of the apple and 
other trees and plants. Bordeaux, however, has never been re-
garded by experts as a perfect spray. Under certain weather 
conditions (low temperature, cloudiness and excessive moisture) 
which are likely to prevail during the season of the year in which 
the earlier sprayings are made, the use of Bordeaux has usually 
been followed by more or less injury to the foliage of the apple, 
causing it to turn yellow and drop during the month of June, and 
to the fruit which would be more or less russeted, thereby 
detracting from its appearance and market value. In recent years 
this element of danger in Bordeaux has become more and more 
marked, although under favorable conditions it has continued to 
give excellent results. Doubtless there are a number of reasons 
why this tendency of Bordeaux to injure foliage and fruit of the 
apple is increasing. 
In general, it may be well to suggest that the extent of injury 
by Bordeaux corresponds to the lack of vigor of the trees on which 
it is used. 'l'he great lesson of the year is that vitality means 
resistance in no small measure to adverse weather conditions and to 
the injuries of Bordeaux. Certain varieties, too, as is gene rally 
well known, are more susceptible to spray injury than others. 
Orchards which have been stimulated to heavy fruit-bearing 
by spraying, and which have not been manured, mulched or culti-
vated, to maintain fertility and good physical character of the soil, 
are year by year surely declining in vigor, though so gradually, 
perhaps, that the owner may fail to realize the fact. 
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As the vitality of &uch orchards has waned, just in the same 
ratio have we noted increased trouble, year by year, from injury by 
Bordeaux mixture, when weather conditions are not favorable. 
Likewise, where orchards have been neglected year after year, no 
~praying being clone to control fungous di:,eases which lower the 
vitality of the trees by premature defoliation, we note that Bordeaux. 
under certain weather conditions >vhich tend to check growth of 
foliage and development of the newly set fruits, is almost, if not 
quite, as harmful in its effects as could possibly be the disease for 
which it is applied. This was clearly demonstrated in a number of 
instances in south-eastern Ohio in the season of 1910. The only 
conditions under which Bordeaux is a perfect spray is where the 
varieties are those \vhich are not ea;..ily subject to its caustic action 
or where the trees possess an ample degree of vigor to resist its 
dangerous properties. 
Naturally, under these conditions, there has been a diligent 
search by scientiJic workers in the field of plant disease control, to 
discover a fungicidal spray that combines effectiveness >vith 
safety. The lime-sulfur spray, aside from being the present 
standard remedy for San Jose scale, if applied in strong solution 
when the trees are dormant, is proving most effective as a fungi·· 
cide, when used in more dilute form. 
Moreover, the lime-sulfur spray possesses a distinctly 
invigorating influence upon the trees, even under the most trying 
circumstances. This truth will be brought out clearly in suc-
ceeding pages, embracing, detailed report of syraying work in 
Washington county. 
Never, in our experience in spraying, bas the Bordeaux been 
so destructive to foliage and so injurious to the apples by russeting, 
as in the season of 1910 in the Station's experimental work in 
south-eastern Ohio. It is believed that this was due, at least in part, 
to the extreme cold of April and early May, with a temperature 
below freezing at several times during the blos&oming- season, 
as the little apples were setting. Having been forced into growth 
during the extremely warm weather of March, the succeeding 
extended period of severe cold was so great a shock to the trees, 
so abrupt a check to their unfolding foliage and opening blos&oms, 
as to seriously impair their vigor. This check in growth of the 
foliage and early development of fruit resulted in a condition 
most favorable for the severest possible injury to the foliage 
and little apples by the Bordeaux spray. 
The orchards situated on the thinner, poorer soils suffered 
extremely, not alone from the cold but by both cold and Bordeaux 
injury. Indeed, extreme injury by cold and Bordeaux came as a 
double affliction-a twin disaster in varying degrees of intensity to 
orchards suffering from lack of nourishment. 
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On the other hand, where the lime-sulfur mixture was used 
in comparison with Bordeaux, even upon trees growing on the 
poorest, thinnest land on which spraying experiments were con-
ducted, the lime-sulfur sprayed trees were so superior in foliage 
growth that the difference could be distinguished as far as the 
orchards could be seen. There was not only more abundant and 
luxuriant foliage, but more and better fruit on the lime-sulfur than 
on the Bordeaux plots. Both foliage and fruit were clean and 
healthy and at no time during the season was there the least 
dropping of leaves or loss of fruit from effects of spraying with 
lime-sulfur mixture. Clearly and unmistakably the lime-sulfur 
spray exerted a decidedly invigorating, effect. Where used on 
orchards situated on fertile &oils, and on varieties not especially 
subject to spray injury, such as Rome Beauty and York Imperial, 
there was less difference in favor of lime-sulfur; but, in every case 
in the Station's spraying tests, the lime-sulfur was superior, in 
a greater or lesser degree, to the Bordeaux. 
The extensive trial of the lime-sulfur spray in south-eastern 
Ohio, during the season of 1910, under many conditions of soil and 
elevation and on quite a number of better known varieties of apples, 
anu its comparison with Bordeaux of various strengths, warrants 
the recommending of the substitution of lime-sulfur for Bordeaux 
mixture. This comparatively new spray, in combination with the 
usual arsenical poison (arsenate of lead) for insect control, seems as 
nearly ideal as can well be imagined. 
'l'he lime-sulfur used in our Experiment Station work of 1910, 
in south-eastern Ohio orchards, was the commercial, concentrated 
product put up by one of several chemical supply houses. It comes 
in 25 and 50 gallon barrels. It was used at the rate of 11-2 gallon 
of the concentrated mixture to 48 1·2 gallons of water. From the 
most excellent results of this strength the writer is constrained to 
believe that a somewhat more dilute mixture will give equally good 
results, and in the future will recommend and use 1 1-4 gallon of 
the concentrated solution to 48 3-4 gallons of water. It is less 
trouble to prepare the lime-sulfur than Bordeaux, where the 
commercial solution is used, it being a simple matter of dilution and 
addition of the arsenate of lead at the usual rate-2 to 2 1-2 lbs. to 
50 gallons of prepared spray mixture. 
The following report of spraying experiments presents 
more in detail facts anu illustrations which confirm the foregoing 
statements of observations and conclusions. 
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DETAILS OF SPRAYING EXPERIMENTS IN SOUTH-
EASTERN OHIO IN 1910 
The prematurely warm, summerlike weather prevailing 
throughout the greater part of the month of March, 1910, involved 
the orchardists of south-eastern Ohio, who were planning to spray, 
in all manner of perplexity. "Rush" orders for spraying materials 
were hurled at the chemical supply firms in such number that these 
firms were "deluged" with orders w·hich could, of course, be filled 
only in rotation. The materials were soon exhausted and could 
not be made or procured nearly so fast as demanded. 'l'his 
constituted lesson No. 1 of the season, both to the orchardists and 
the dealers in chemical supplies; impres-sing the need of ordering 
spraying materials far in advance of the :>praying season and of 
being ready to meet the demand. 
The Horticultural Department of the Station was equally un-
prepared for the premature burst of summer weather, and the 
earlier flowering varieties of apples, in the various orchards platted 
for spraying experiment-:,, were coming into foliage and showing 
color in the blo:,som buds by the time the &pray pumps could be 
started. 
So much interest \vas manife&ted by orchard owners who had 
equiped themselves for spraying, but had never had experience in 
making spray mixtures, that the opportunity was given these men 
to meet at the various orchards in which the Station was starting 
spraying experiments, for the purpo&e of enabling them to see the 
mixtures made and applied, and to ask any questions which might 
occur to them relative to the work. This plan did not seriously 
hinder the Station's operations and promised to prevent many 
beginners from making mi~takes which might prove to be 
di:;,couraging. There having- been practically no spraying done by 
private growers previous to this time, it was indeed surprising, and 
encouraging as well, when, at the end of the first week's spraying 
in our Station test plots, our note-book exhibited the fact that 240 
men had gathered at six of the eight different orchards in which 
spraying was started. Some of these men drove 18 or 20 miles in 
order to see the work done and, perhaps, to ask a number of 
questions. 
The extremely warm weather which will cause March, 1 <)1 O,long 
to be remembered, continued until April 4th, on which date the 
first spraying was done during an unusually strong wind, with rain 
threatening. On April 5th, the wind continued, making spraying 
very difficult. At this date the blossoms of Grimes and Ben 
Davis were opening so rapidly that spraying of these varieties 
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had to be discontinuPd and work on the later flowering Rome 
Beauty taken up. On April 6th, the high wind continued, with 
rapidly falling temperature and a cold rain at night. On April 7th, 
the continuing heavy wind had attained a degree of cold that 
work in the orchard was attended with considerable discomfort. A 
heavy frost, with temperature well below freezing, came during the 
night of the 7th, and the morning of the 8th exhibited much foliage 
of the less hardy native trees, shrubs and plants, drooping and 
blackened. 'l'he apple blossoms, too, except on well nourished 
trees where the more luxuriant foliage and greater vigor had 
combined to save them, appeared limp, sickly and dull in color. 
Notwithstanding the retarding influence of the low temperature 
spraying had to be temporarily abandoned at this time, on account 
of the blooming period of the later flowering varieties. 
On April 19th, the petals of the blossomo; of the early flowering 
varieties had fallen and spraying was continued. A cold rain 
with temperature falling to the freezing point came at night. Cold, 
cloudy weather with frequent rains rendered spraying slow and 
nnpleao;ant work until April 27th, when temporary relief c.ame in 
warm and brighter weather. An all day rain on May 3rd was 
follo\ved by returning cold on May 4th. The mercury dropped to 
freezing at night. Though the cold was discouraging in the 
extreme spraying was continued. On the night of May 5th a 
severe frost and freeze came, killing many of the more tender 
garden plants, cutting off hundreds of acres of potato plants in this 
section and, as it proved, ruining the apple crop in all north central 
and western Ohio, except in well favored situations. 
The young apples in south-eastern Ohio were the size of large 
peas and "\vere frozen in a number of orchards where scanty foliage 
and low vigor of trees afforded little protection and resistance. 
Current reports at once proclaimed the apples all killed, and it was 
not difficult to believe that this might be only too true, but the 
Station spraying work was continued until May lOth, with daily 
increasing belief that there was much fruit uninjured, At this 
time, however, reports from various sections of Washington county 
became so conflicting that a very careful inspection of orchards 
throughout this section was begun by the writer. The results of 
this very interesting investigation indicated that the apple crop in 
the Washington county area, after all the hardship through which 
it was forced to pass, would be a generous one. 'True, there were 
several orchards in which there was not a live apple left. A number 
of the orchards suffering the greatest destruction by the cold of 
April and Mll-y were those situated at considerable elevation, with 
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most excellent frost drainage afforded by adjacent lower levels and 
ravines. Other orchards at no great distance, and ranging in 
elevation from second bottom land in the Ohio valley to the highest 
hill-tops, came through the frigid ordeal with from fair to abundant 
crops of apples. A very careful analysis of the data gathered 
revealed the truth that, as a rule, those orchards situated on the 
poorest l<md and weakened by disease and from lack of nourishment 
were the orchards which suffered correspondingly in loss of fruit 
by cold. 
Thi'> early investigation, moreover, di~closed positive evidence 
that Bordeaux injury was very prevalent, and that its intensity 
seemed to corre~pond to the loss of fruit by cold. The little apples, 
no larger than peas, were already showing the brown marks of 
Bordeaux injury. Where the orchards were situated on soil so 
po01· that the trees were in a condition of starvation, all the fruit 
was gone, even though the trees had blossomed freely. "\Vherever 
the fruit had been totally de~troyed by cold or the combined effects 
of cold and Bordeaux injury, the foliage had also suffered extremely 
from the application of Bordeaux at a time when the starving irees 
were in the grip of the growth-retarding cold. 
In marked contra&t to the above de&cribed conditions prevailing 
in Bordeaux sprayed plots, the plots &prayed with lime-sulfur ·were 
clearly much superior in every particular. Where the combined 
effects of low physical condition of the trees, cold and Bordeaux 
injury had caused a partial loss of fruit, the lime-sulfur plots 
showed plenty of smooth, perfect fruit and abundant, luxuriant 
foliage. The lime-sulfur spraying, in other words, saved the crop 
of apples under those particular conditions which resulted in a 
partial loss by cold and Bordeaux. Where the cold was mo1·e 
intense and the phy&ical condition of the trees extremely low, 
resulting in the loss of crops in both Bordeaux and lime-sulfur plots, 
there was abundant evidence that the foliage of the trees on the 
lime-sulfur plots was far superior to that on the trees of the Bor-
deaux plots, suggesting to the observer that the lime-sulfur sprayed 
plots had been given a generous application of a quickly available 
and nourishing plant food. 
In all of the Station's test plots in spraying it was evident that 
the poorer the soil and the lower the physical condition of the trees. 
the more marked were the beneficial effects of lime-sulfur as com-
pared with Bordeaux. 
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RESULTS OF SPRAYING EXPERIMENTS AT TORCH, 
EASTERN ATHENS COUNTY 
ORCHARD OWNED 3Y J E. FULTZ 
This is one of the most excellent orchards for experimental 
work in "outh-eastern Ohio, embracing, as it does, in the a.rea 
chosen by the Horticultural Department for culture, mulching, 
fertilizer and spraying work, over 400 Rome Beauty trees seventeen 
years planted. The location is at a moderate elevation with good 
-:,oil and air drainage, the ground sloping gently to the south. The 
soil of the area is uniformly thin from the growing of farm crops 
previous to and during the first eight years of the life of the orchard. 
The tJ·ees had suffered much from annual, premature defoliation, by 
.apple scab fungus and other troubles. The orchard was double 
platted, the spray-test plots extending crosswise and including a 
part of each cuHure plot. The spraying work consisted of a com-
parison of the following named spray mixtures: (1) Standard 
Bordeaux; (2) half-strength Bordeaux; (3) Bordeaux and iron 
sticker; (4) commercial lime-sulfur; (5) check or unsprayed trees. 
Fin,t spraying, Apri123 to 27. Second spraying, May 17 to 20. 
Unfortunately th1s was one of the orchards which suffered 
severely from cold, there being left a much-thinned crop which, 
however, afforded an opportunity for comparing results of spraying 
and deconstrated splendid possibilities for the future when more 
favorable conditions prevail. But there were certain object lessons 
in this orchard for which we are indebted to the cold, which we can-
not afford to pass by unnoticed. While the crop, throughout the 
general area of the orchard was very light and scattered, there is a 
row of trees at the west side, standing close to and parallel with the 
fence separating the orchard from an adjoining field (See Fig. 1). 
1:'his strip of ground, an old fence-row, is comparatively fertile, 
never baYing been subjected to a hard system of farm crop pro-
duction, as had the orchard area previous to and during the early 
years of the orchard's existence. This west row is the most 
exposed to the cold and bard winds of all the orchard; yet the trees 
in this row are nearly or quite double the size of those in the second 
row but 30 feet farther east. Not only are the fence-row trees 
much larger, but the foliage was so much more luxuriant and dark 
that the contrast with the second row and remainder of the orchard 
could be clearly seen from the railroad one-fourth of a mile south. 
1:'be better nourished trees, moreover, produced a generous crop o.f 
fruit, while the rows adjoining gave but a few scattered specimens. 
Farther over in the orchard stood a tree of Rome Beauty near a rile 
of brush which for four years has been covering a small spot of 
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ground and decaying (See F1g. 2). 'l'his pile of bru"lh, acting as a 
mulch upon only a small area of soil near which the apple tree 
stands, so assisted in the nourishment of the fruit tree that it pro-
duced nearly a full crop of e~cellent apples, while the other trees 
surroundmg it, although they blor,somed ju"lt as profusely, lo"lt 
practically all of their fruit by the cold. 
These two illustrations, of the close relationship of vigor to the 
ability ot a tree or an orchard to withstand hardship from weather 
conditions, were as clearly marked as the most conservative inve-,ti-
gator could desire. 
As before stated, this orchard is compo<;ed of Rome Beautie_,, 
there being a few trees of other -varieties at the north end. 'l'he 
fruit of the Rome Beauty being one of the most resistant \arieties 
to injury (russeting) by spraying, there wa"' practically no lo-,s of 
fruit from Bordeaux injury, although a con"'itlerd.ble percentage 
showed r,light veinmgs, or nettings, of the chat acteristiC ru-,-.,et 
marking. It has been ar,se1 ted by a number of apple growers and 
writers that the serious russeting of the fruit in 1910 was wholly 
due to the effect of the cold wet ~pring, and that the l,ind of :,pray 
used had little to do with the extent of injury. While in ::oome parts 
of Ohio thi5 may have appeared to be true, it was far from being the 
case in the Washington county area, as the detailed statement of 
results will exhibit, wherever the Station conducted spraying te»ts. 
TABLE SHOWING RESULTS OF USING DIFFERENT SPRAY MIXTURES, AT TORCH 
Rome Beaut~r Fol13s.rc.. F'rutl sltghtl1 F'I Ult .:,lq:,;htl:y' 
"'Pr"I.J.ed w1th lDjUT.\ ruc.~etecl &Ldbbcd 
----~--,---
P(. tu.nt Pt.:!rwnt Pl.XCt..ni 
Standard 
Bordeaux 33 82 IJ 
Half strength 
25 72 Bordeaux 39 
Bordeaux and 
1ron &ticker 20 77 35 
Commercial 
ltme-oulfur 32 13 
Unqprayed 
trees 93 
-------------~· 
Note: Whtle the above table would "'ggest that there was a constderable percentage of 'cab on 
the sprayed frmt, it Will be well to explam that by far the greater number of appl< s placed m the 
scabbed grade were so very &hghtly mark~d that thev would readily pa;s m the No 1 marketable 
R't'ade. '£he unsprayed fruit was so seriously scabbed that it was worthless. 
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Fig. 1. Well nourished Rome Beauty trees along an old fence-row, 
bearing a generous crop of apples. The fruit on the poorly nourished 
trees in second row was nearly all killed by cold. Spring of 1910. 
Fig. 2. A Rome Beauty tree standing near where a brush heap has 
been lying and decaying for four years. This tree bore heavily while 
nearby trees lost their crops by cold. Spring of 1910. 
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RESULTS OF SPRAYING EXPERIMENTS AT CENTER BELPRE 
ORCHARD OWNED BY I. T. LEWIS 
This small but beautiful and unusually intere~ting H.ome 
Beauty orchard, perhaps 20 or more years old (owner is not sure of 
age) is situated on level, second-bottom land near the Ohio river. 
The orchard of a few over 100 trees is divided into sections by the 
right-of-way of the B. & 0. S. W. R. R. which extends east and west 
through the central part. The southern section of the orchard lies 
nearest to Mr. Lewis's home and farm buildings and has for years 
been used as a feed-lot for swine. The soil is, therefore, well sup-
plied with fertility and the trees are very large and vigorous. The 
section lying north of the railway tracks is an unfenced part of an 
area of land that has been subject to farm crop production and 
pasturing. The ground, like that of the south plot, is a warm sand, 
but through cropping the humus and fertility have been depleted 
Both sections have been seriously subject to infestation by 
apple scab fungus, the foliage and fruit being destroyed year 
after year. It is quite evident that the part of the orchard on the 
less fertile soil vvould, and did, suffer mof:>t from this disease and it 
was the fact, that this portion waf:> one of the blocks of apple trees 
found in 1909 most seriously diseased (with apple scab) that led to 
a determination to arrange with the owner for a small spraying and 
culture experiment in 1 <J10. 
On the 16th day of September, 190'), the writer visited and 
photographed this section of the orchard, which was at that time 
almost destitute of foliage. The ground was covered, with leaves 
which were yellow and spotted, and the few leaves on the trees 
showed the same characteristic markings of disease. The few 
apples on the trees were dwarfed and deformed by scab. 
While the trees in this section were low in vitality, from effects 
of comparatively poor soil and seriously diseased condition, they 
blossomed freely in the Spring of 1910. One half of the orchard 
was sprayed with standard Bordeaux mixture and one-half with 
commen:iallime-sulfur. Three sprayings were made--April 6th, 
before the time of blooming, April 28th and May 21st. The extreme 
cold of April and May came near rendering the fruit a minus 
quantity, although enough was left not only to show the good 
results of spraying, but to much more than repay all cost of 
materials and labor. Notwithstanding the destruction wrought by 
apple scab fungus for years past, the spraying of 1910 almost com-
pletely prevented the appearance of this trouble. '!'here was 
scarcely a trace of fully developed scab, either in the Bordeaux or 
lime-sulfur sprayed plots, so little, in fact, that it was not deemed 
REJUVENATIN OF ORCHARDS 129 
necessary to take it into consideration when grading and examining 
the fruit in an effort to determine the extent of injury by Bordeaux 
as compared with lime-sulfur. The variety being Rome Beauty, 
the injury by Bordeaux was not serious, yet there was a prevalence 
of netting and veining of russet, ·with an occasional deformity, 
caused by the Bordeaux, that was almost wholly absent in the lime-
sulfur sprayed fruit. The following table will show this compar-
ison in figures obtained by careful grading of the products of 
several representative trees in each plot: 
TABLE SHOWING RESULTS OF SPRAYING AT CENTER BELPRE 
·-
Rome Beauty 
sprJ..ved "' Jth 
Foliage 
illJUTY 
-----------·------------- ---------------· 
Stand~trd Borclf>aux 
Lime-o.,ulfur 
Pen..cnt 
2"> 
'~Uut much lt..,.., notlce,thle than m Bonle~tux spraymg. 
Frutt slight!> 
ru..,~eted 
Percent 
57 
43* 
As the figures indicate, there vvas considerable spotting and 
dropping of foliage in June from spray injury by Bordeaux, 
althoug-h the trees recovered from this loss to a great degree and 
presented a vigorous appearance throughout all the latter part of 
the growing ~eason. In the lime-sulfur plot there was not the least 
injury to or dropping of foliage at any time during the season. 
The trees were, at all times, the picture of health and luxuriance. 
This orchard was again photographed, on the 15th day of October, 
1 <JlO, or one month later than the date on which it was photo-
graphed from the same place in 1909. These two pictures 
compared will show the improvement in foliage from the one 
season's effectual spraying. 
Vifhile the Station's spraying work in the poorer north section 
of this orchard wa.,; in progre~s, Mr. Lewis was spraying the more 
fertile, ~outh section, using standard Bordeaux and doing thorough 
work. Here, the trees being well fed and comparatively vigorous, 
there was scarcely a trace of Bordeaux injury, either to foliage or 
fruit, while the cold of April and May caused but little loss of frUlt. 
A generous crop of very large, tine Rome Beauties was harvested, 
some of the apples measuring 12 inches in circumference, and a 
few 13 inches. 
He1·e, again, was the lesson clearly pointed, that the orchard on 
the better soil, though of the same variety and planted at the same 
time, possessed, in a marked degree, much greater resistance to 
cold and the caustic action of sprays than those less well fed. This 
lesson will be further emphasized by a comparison of the more 
fertile section, in which the Lewis orchard is located, with the 
orchard next described. 
130 OHIO EXPERIMENT STATION: BULLETIN 2:4 
Ftg. S. Photo taken in Lewis orchard September 16, 1909, 
showing Rome Beauty trees practically defoliated by apple scab 
fungus. No spraying had been done. 
Fig. 4. Photo taken in Lewis orchard October 15, 1910, after one 
season's spraying. Foliage heavy and clean with no scab to be found. 
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RESULTS OF SPRAYING AT FLEMING, OHIO 
ORCHARD OWNED BY S, L CANFIELD 
131 
This orchard of the Rome Beauty variety is situated several 
miles from the Lewis orchard and back from the river, on very thin 
upland-the summit of one of many ridges between which deep 
ravines abound. The situation, so far as cold air, or frost-drainage, 
h concerned, is almost ideal. The degree of cold in this area was, 
however, apparently somewhat more sevet·e than in the valley of the 
Ohio or on the hills immedtately bordering the valley. The trees 
of this orchard, aside from having suffered infestation by 
apple scab for a number of years, were in very low condition from 
lack of plant food. The ground had been cultivated 111 farm crops 
as long as :such crops were sufficiently productive to justify the 
labor put upon them, and the trees had been left to exist on the 
hmited amount of plant food remaining. The trees blossomed 
freely in the Spring ot 1 <no, in spite of their very weak physical 
conclttion. Two spraying<; were given, the fir.:,t A.pril 7th, before 
blooming, u.nd the second April 28th, after the petals (and practically 
all the fruit) had dropped. 'The compari<;on of '>pray mtxtures 
hl re was between :::.tanclard and three-quarter strength Bordeaux. 
It has been a continual regret to the writer that lime-sulfur was not 
included in thb experiment, for the e:Kcellent effect that it most 
certainly would have e.xh1bited in promotmg luxuriant foliage 
development, even though no fruit might have been saved by if!, use. 
However, practically the same conditions of soil and disedse infesta-
tion prevailed here as in the New Matamoras orchard -vvhere lime-
~ulfur was used, to which results, recorded in the next chapter, the 
reader's attention i'-> directed. 
The effect'> of cold and Jack of nouri-;hment for the trees, together 
with the havoc wrought by the Bordeaux mixturr:: as the result of 
low vitality and the severe check by the cold, entirely destroyed the 
crop in pro:::.pect, and the trees, throughout the growing season, 
showed a very scanty development of very small weak foliage. Not 
a ~ingle apple, so far as the writer could observe, was left in this 
orchard. This total loss could not be attributed to lack of pollena-
tion of blos~oms, for a row of tree:, of other varieties, outside of the 
plot sprayed, would meet any possible requirement of this nature. 
Compari~on of this orchard w1th the ~outh, or more fertile sec-
tion of the Lewis orchard, (the part sprayed by Mr. Lewis himself) 
is mentioned for the foUowing reasons: (1) The variety is the 
same in both orchards; (2) the age of the trees is about the same; 
(3) the Bordeaux mixture was u:::.ed on both; (4) the two orchards 
afford striking examples of the effects of generous nourishment as 
against semi-starvation. 
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Fig. 5. South section of Lewis orchard Fertile soil. But 
little loss of fruit by cold and but slight injury either to foliage 
or fruit by Bordeaux mixture. 
Fig 6. Canfield orchard. Poor soil. Total loss of fruit and severe 
injury to foliage by combined effects of cold and Bordeaux. Trees 
same age, same variety and had same treatment as those in south 
sect1on of Lewis orchard. Both photos taken same day, in June. 
REJUVENATION OF ORCHAI-?.DS 133 
The difference in effect, in the Canfield orchard, behveen the 
standard Bordeaux ( +-6-50) and the three-quarter strength ( 3-5-50), 
v.a::. but -,hght. The three-quarter ~trength caused, in a small 
deg-ree, le::.::. injury; but both mixtures were fully as di~a-,trous to 
the foliage a-, the apple ~cab fungu::. at its worst could possibly have 
been. 'l'he effect~ on the tree::., for the ::.eason of 1911, can hardly 
be foretold; but the work will be continued with unu::.ual interest, 
inclul1ing the lime-sulfur ::.pray, for it i~ ju'>t ::.uch extremely 
unu~ual and disa::.trous result::. as those of 1910, obtained in thi:. 
orchard, that demand the moo;,t careful ::.tudy and pain::.taking work. 
"\Vith the fertili;e1· and mulching e:11.perimem., also started, the 
writer has confidence that there will be a different and more encour-
aging report to make on thi::. orchard in the futu1·e. 
RESULTS OF SPRAYING EXPERIMENTS AT NEW MATAMORAS 
ORCHARD OF J M WALKER 
Thi-., orchard i~ f.tirly comp<trable with the Canfield orchard 
ju-.t de&cribecl, in that it i& ::.Ii.uated on very poor upland well sur-
rounded by deep ra\ inc:;, affording col<l air drainage. The variety, 
too, i-, Rome Bec~.uty, while the tree'l have made little growth in 
recent year& and have never produced any perfect fruit on account 
of the extreme infe&tation by apple ::.cab fungus. Thou::.ands of 
twig&, at the extremities of the branche-,, show only a series of little 
ring~ or "wrinkle&," each one recording the evidence of a season's 
struggle of the tree to retain life under conditions serious in the 
extreme. 
The:;,e dwarfed, stunted growths of from one-sixteenth to one-
quarter of an inch per sea::.on are formed simply by the unfolding of 
a bud in Spring, the formation of a clu:;,ter, or rosette of leaves, the 
development of a new bud and no exte-nsion o£ wood growth. 
'l'he&e condition<>, found in many orchards in southeastern Ohio, 
bespeak the appro,v.::h of the last ::.tage of suffering from disea::.e 
and ~tarvation. What is done in the alleviation of their dire 
condition mu~t be done promptly as it will soon be too late. 
Mr. Walker is not only now keenly alive to the possibilities of 
apple growing in hi& section, but having come to an understanding 
of the trouble in hi~> really beautiful orchard of Rome Beauty trees, 
just at the age at which they should be entering upon an era of 
fruitfulness and profit, is utilizing every available forkful of vege-
table matter of all kinds that can be used as a mulch, the orchard 
being on a steep hillside where cultivation would only make a bad 
condition worse by washing of the soil by heavy rains. Tons of 
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vegetable matter of various kinds are being hauled and distributed 
under the outer .branches of the trees. The Station also has both 
mulching and fertilizer experiments started in this orchard. 
Fig. 7. A typical example of a Rome Beauty tree suffering 
from lack of nourishment, cold, and Bordeaux injury. No fruit 
and but little foliage. Canfield orchard. 
As in the Canfield orchard, not an apple was left by the cold 1n 
the Walker test plots.' The spraying work at this place was a 
comparison of standard Bordeaux with commercial lime-sulfur, two 
sprayings being made: April 8th, just as the color in the blossom 
buds was beginning to show, and the second, April 29th, soon after 
the petals had all-dropped. An inspection of the orchard late in 
REJUVENATION OJ<' ORCHARDe! 135 
May disclosed the fact that no apples were left either on the 
Bordeaux or lime-sulfur plots; but the orchard was not without its 
lesson. The striking feature& were the seriou& injury done by the 
Bordeaux, being very &imilar to that wrought by the &arne cause in 
the Canfield orchard, and the di&tinctly marked, beneficial effects 
of the lime-sulfur. The Bordeaux sprayed tree& showed a very 
scanty development of :;mall, sickly, spotted leaves, while the lime-
sulfur sprayed trees were generou:;ly clothed in fresh, deep green, 
luxuriant foliage. The difference between the two plots could be 
seen as soon as one came in &ight of the orchard. Clearly the 
Bordeaux had "done its wont," while the lime-sulfur had unques-
tionably e:l\.erted a >vonderfully invigorating effect. With absolutely 
no fruit on the tree&, the orchard was, nevertheless, abundantly 
fruitful by the way of a great and helpful object lesson. 
Let u:; now pas& on to a study of other spraying experiments in 
this same :;ection of Ohio, where success, in greater or lesser 
mea:;ure, rewarded the efforts of the season with a gift of fruit, and 
where the re&ults of comparisons of Bordeaux and lime-sulfLu· are 
even more :;trildng- and convincing than the ones &o far recorded. 
SPRAYING EXPERIMENTS IN ORCHARD No. 1 AT 
BELPRE (Bnggs Statwn) 
ORCHARD OWNED BY G M PREWETT 
Thi-, orchard is bituated ai. a moderate elevation overlooking the 
Ohio riser and valley. 'l'he soil i& a red, ~tiff clay, which outcrops 
abundantly in :south-eastern Ohio. r.rhe varieties included in the 
sprav te&t were principally Rome Beauty, Ben Davis, Stayman, 
Maiden Blu:sh anu Fallawater. Standard Bordeaux, three-quarter~ 
!:>trength Bordeaux (on Ben Davb) commercial lime-sulfur and 
copper sulphide (on Rome Beauty) were the sprays used in this 
test. Two sprayings were made, the fint, April 18th to 21st, just 
after the blossom& had fallen, and the second, May 4th and 5th. 
The portions of thi"> orchard in which the Station's experiments 
were conducted were of moderate fertility except one plot of Rome 
Beauty, the greater part of which occupie& a &teep &lope dropping 
to the north, which is almost destitute of soil because of erosion. 
While the injury by standard Bordeaux prevailed in greater or 
lesser degree throughout the portions of the orchard fairly supplied 
with plant food, ei!<:treme injury and loss of fruit by cold, combined 
with effects of Bordeaux, was apparent only on the steep, thin slope 
referred to. Here the destruction of fruit was almost total, just as 
on the very poor soils at Fleming and New Matamoras. 
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Fig. 8. Fa!lawater. 
Sprayed with Bordeaux Sprayed with lime-sulfur. 
75 percent of fruit injured. No injury. 
Very careful inspections of the orchard in June, July and 
August, with conservative estimates of results of spraying, together 
with careful grading and counting of fruits from a number of repre-
sentative trees at apple picking time, gave the figures as presented 
in the following table: 
Injury Injury Scab 
Variety Sprayed with to foliage to fruit injury 
-----
Percent Percent Percent 
Rome Beauty Standard Bordeaux 50 20 8 
Rome Beauty Lime-sulfur 0 0 8 
Rome Beauty Copper sulphide 10 0 8 
Rome Beauty Unsprayed 75 
Ben Davis 3-4 strength Bordeaux 60 90 5 
Ben Davis f.ime-sulfur 0 10 5 
Ben Davis Unsprayed 15 
Maiden Blush .Standard Bordeaux 40 10 5 
Maiden Blush Lime-sulfur 0 0 5 
Maiden Blush . Unsprayed 10 
Falla water Standard Bordeaux 50 75 3 
Falla water Lime-sulfur 0 0 3 
Falla water Unsprayed 12 
Stayman Standard Bordeaux 30 90 2 
Stayman Lime-sulfur 0 0 2 
Star.nan Unsprayed i5 
Note: The copper sulphide spray is a combination of the Bordeaux and lime-sulfur. II is usually 
madt ·"l the ''self-boiling" process of preparing the lime-sulfur, but, in this case it was made with the 
concentrated commercial lime-sulfur. using 1 gallon of the lime-sulfur, 1 lb- of copper sulphate and 
2lbs. of lime to the 50 gallons of comoleted spray mixture. While this proved an excellent spray, it 
possessed no advantages over. the straight lime-sulfur and was, moreover, slightly iniurious to the 
foliage on the Rome Beauty. It was also used on Corps Choice apple trees, somewhat injuring tbe 
foliage and producing considerabl<; russet fruit. 
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The Stayman and Ben Davis were almost totally destroyed for 
market in the Bordeaux sprayed plots-the Staymans first russet-
ing badly and, later-flll, cracking so seriously that rot started to a 
considerable extent. It is safe to state that the Ben Davis plot, 
sprayed with Bordeaux, aside from the apples being badly russeted 
and deformed, did not produce more than one-third as much fruit 
as the plot alongside, under the same conditions, sprayed with lime-
sulfur. The Bordeaux, three-quarter, strength, not only cut off 
over one-half of the foliage and russeted the fruit seriously, but 
actually destroyed a large part of the newly set fruit at the first 
spraying. Both Stayman and Ben Davis were sound, bright, plump, 
and clean where the lime-sulfur was used. 
Sprayed with Bordeaux·; 
5 percent of fruit injured 
Fig. 9. Bellflower. Sprayed with lime-sulfur 
10 percent of fruit injured 
RESULTS OF SPRAYI!'{G ORC_HARD No. 2, BELPRE (Briggs Station) 
ORCHARD OWNED BY C. R. PREWETT 
In this second orchard at Briggs, chosen because it contained 
varieties which could not be found elsewhere in the vicinity, 
standard Bordeaux and lime-sulfur were compared on Yellow 
Transparent, Wealthy, Bellflower and Lawver apples. 
Two sprayings were given, the first on April 22nd, the second 
May 6th. The elevation of this orchard is somewhat lower 
(perhaps 100 feet lower) than the orchard of G. M. Prewett; but, 
while the cold was probably more intense, the soil conditions and 
vigor of the trees were sufficiently good to enable the trees to hold 
their fruit excellently where lime-sulfur was used, with considerable 
loss in the Bordeaux spraying, both in foliage and fruit. Very 
careful estimates made at different times during the season, gave 
the results shown in the table below: 
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Fig. 10. Wealthy tree sprayed with Bordeaux. 
Foliage injury 80 percent. 
Injury Injury 
Variety Sprayed with to foliage to fruit Scab 
·r· standard Bordeaux Percent Percent Percent Bellflower 50 95 4 Bellflower .. Lime-sulfur 0 10 4 
Lawver Standard Bordeaux 40 60 10 
Lawver Lime-sulfur 0 0 10 
Lawver Unsprayed 80 
Wealthy Standard Bordeaux 80 50 5 
Wealthy Lime-sulfur 0 0 IS 
Wealthy Unsprayed 35 
Yellow Transp. Standard Bordeaux 40 50 3 
Yellow Transp. Lime-sulfur 0 0 3 
Yellow Transp Unsprayed 10 
Note: In the foregoing tables it will be observed that the rate of injury to fruit by apple scab 
fungus is given the same in both Bordeaux and lime-sulfur experiments. It will be well to state that 
neither by studied estimates nor by actual count at picking time was there found to be any difference 
in the fungicidal value of Bordeaux and commercial lime-sulfur. Both were excellent. While tbe 
percentage of specimens recorded as showing scab, in the sprayed plots 1 may seem in some cases 
more than should be, the truth remains that the markings of scab in th""" cases were so slight as to 
render them almost unnoticeable. lu the unsprayed work, however, the scab was much more clearly 
in evidence, no matter whether the percentage of injury was high cr low. 
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Fig. 11. Wealthy tree sprayed with lime-sulfur. 
·· No foliage injury. 
RESULTS OF SPRAYING EXPERIMENTS AT LOWELL 
ORCHARD OWNED BY M . H . DYAR 
This orchard is- situated on a hill summit, probably 300 feet 
above the bed of the M uskingum river, overlooking the river and 
valley. The ground of the orchard area is, however, for the most 
part almost level. The soil is thin from former persistent cultiva-
tion in farm crops, though not so poor as the orchard areas at 
Fleming and New Matamoras. 
No serious loss from the cold alone was suffered in this orchard, 
though the loss from the combined effects of cold and Bordeaux on 
the trees in low physical condition was discouragingly heavy, as 
compared with results in the lime sulfur plots under the same con-
ditions. · 
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Fig. 12. · An average specimen of Wealthy 
apple and foliage sprayed with Bordeaux. 
·Photo taken i~ June. Leaves had many 
brown spots and areas, which do not 
show in photo. 
The plots chosen for spraying include Grimes and Ben 
Davis, trees probably 20 years old. The spraying plots extended 
transversely across the plots in which cover crop, mulching and 
fertilizer work is established. Standard Bordeaux and commercial 
lime-sulfur were the only mixtures used in comparison here, and no 
check trees were left, as the experiment was designed as a special 
contest between thes~ two mixtures. These plots were sprayed 
three times, April 5th, just as the blossoms were beginning to open, 
April 23rd after the petals had fallen, and May 9th. 
In describing the effects of the different sprays in this orchard 
the writer cannot do better than to quote from his note-book in 
which observations were recorded on the second day of June, 1910. 
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Fig. 13. An average specimen of Wealthy apple and 
foliage sprayed with Ii~e-sulfur. Photo taken in June, 
same day as that shown in Fig. 12. Perfectly clean 
and healthy. 
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Observations in Dyar orchard, June 2nd. Grimes, Bordeaux 
plot-Grimes plot sprayed with standard Bordeaux shows much 
spotting, yellowing an,d dropping of foliage caused by the spray 
mixture, fully 60 percent of the foliage being affected more or less 
seriously. Apparently much of the newly set fruit was de-
stroyed by the same agency, as thousands of little apples have 
shrivelled and dropped, or are showing the characteristic brown, 
~hrunken sides where the Bordeaux has burned them. 
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Grimes. L_ime-sulfur plot-The Grimes plot sprayed with 
commercial lilll.;~-sulfur shows no injury whatever from spray-
ing; on the otbe~ band the lime-sulfur sprayed trees seem to have 
been really invigorated by this mixture, as the foliage is clean, 
luxuriant and of excellent color. The little apples, while not a full 
crop (some of the trees not having blossomed and some having 
blossomed only on part of the branches) are plump, bright and 
growing, and are persistent in remarkable degree-no dropping 
whatever. 
Ftg. 14. The_ dividing line between the two :.-pray test plots of Grimes 
Bordeaux plot at the right; lime-sulfur plot at left. Note the 
difference in density of foliage. Dyar orchard. 
Ben Davis. Bordeaux plot-The Ben Davis plot sprayed with 
Bordeaux is very seriously injured, fully 90 percent of the foliage 
being affected. The little apples are disappearing rapidly, presum-
ably from the same cause. 
Ben Davis. Lime-sulfur plot-Foliage free from injury. 
The leaves, while not large, are clean, healthy, and bright in color. 
The little apples are fair, smooth and growing rapidly. Prom~se of 
as great a crop as the trees can support. 
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Fig. 15. Appearance of average Grimes tree sprayed with Bordeaux 
mixture. Dyar or~hard. Note th:n foliag-e and scarcity of fruit.. 
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Fig. 16. Appearance of average Grimes tree sprayed with lime-sulfur, 
Dyar orchard. Note luxuriant foliage and prolific fruiting. 
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Drops and Culls No. 1. No. 2. 
Fig. 17. Total crop of Grimes from Bordeaux sprayed plot. Dyar orchard. 
Drops and Culls. No. J. No. 2. 
Fig. 18. Total crop from lime-sulfur sprayed plot of Grimes. Dyar orchard. 
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That the promise of June was fulfilled at apple picking time the 
following figures, giving the actual production of apples in bushels, 
from the various plots, will certainly demonstrate: 
Grimes plot sprayed wilb standard Bordeaux...................... 6 1-5 Bus. 
Grimes plot sprayed witn lime-sulfur. . .. .. .. .. .. . .. . .. .. .. .. . . . . . . 63 " 
Ben Davis plot sprayed with standard Bordeaux............. .. 6 
Ben Davis plot sprayed with lime-sulfur ............................ 114 
The plots of Grimes were of equal size as also were the 
plots of Ben Davis. The ground is level and the soil uniform in 
character-all very thin and lacking in humus. There could be no 
possible difference between the two plots of either variety except ::s 
it was developed through the use of different spray mixtures. A11 
plots \Vere sprayed the same day at each of the three sprayings. 
Both Grimes and Ben Davis from the Bordeaux sprayed plots 
were so russeted by the spray that they were rendered almost 
unfit for market. The lime-sulfur sprayeo fruit was practically all 
of excellent market quality. 
'l'o enable the reader to more readily grasp ihe actual results in 
this most wonderful outcome of the comparison of the two spray 
mixtures, the fruit from the Grimes plots was very carefully 
graded and boxed in bushel boxes ready for market. The different 
lots were then arranged for photographing, with results as shown 
in the pictures which a1·e presented herewith. Full explanation 
is given beneath each of the two ph~tographs. 
Had the products of the two Ben Davis plots been graded, 
boxed, arranged and photographed likewise a still greater differ-
ence in favor of the lime-sulfur spray would have been shown; 
but as the Ben Davis were not put on the market in boxes, as were 
the Grime:->, no effort was made to secure photographs which would 
only show, on a somewhat larger scale, what the photograph of the 
Grimes products fully presents. 
SUMMARY OF WORK BY ORCHARD OWNERS IN WASHINGTON 
AND EASTERN ATHENS COUNTIES IN 1910 
Previous to 1909, when the work of the Experiment Station in 
south-eastern Ohio was begun, practically no spraying had been done 
in this section. There was a general lack of interest in orchard 
work, as has been fully explained. 
Three spraying experiments were conducted by the Station in 
1909, the results of which were seen and studied by many orchard 
owners, who became very much awakened to the possibilities of their 
orchards, and began at once to plan for improvement. 
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At the clo;,e of th~ ;,ea;,on of l'llO an effort wa,, mad~ tn 
determine approximately what had been accomp1i;,hed by tlw-.,e 
private growers as the re::.ult of the le;,;,ons obsened in 1909. \Vith 
this purpo;,e in yicw a catwa;,s of ·washington, a.;; well as of a ::.mall 
ar~a in ea::.tcrn Athens county, \vao, made. It was dl:;,ired in this 
can\'ao,s to determine not only, the product from ;,prayed apple 
orchards, of the t>ea:,on of JfJ10, but, so far as po:-:-,ible, the <wemg-e 
product per year, for the pa"t ten year:-,, of the same orchard-.,. 
It was not a difficult matter to get the figures for liJlO, but to 
secure e;,timates from the orchard owners of the product of the 
pa&t ten yclrs, was by no mears easy or :-,atisfactory. 'l'he u:-ual 
answer given to the qmTy as to th~ procluct of tbc past tl'l1 year" 
was "z•c1y little ji u/t a11d of Z'O)' floor quahty. '' 
IIowl?ver, of 1 17 orchards which were sprayed by tlwir owners 
in 1910, there are 57 who~e owners made definite statements as to 
yields for the past ten ye::trs. This nnmber bas served as a fair 
basis for computing- the product of the whole number. 
The follovving statement give~, approximately, the data 
secured: 
Number of orchards reported sprayed in ·washington and 
eastern Athens counties in 1910.................................. 117 
Number of bu;,hels of apples produced in these 117 orchards, 
1910 ....................................................................... G'l,700 
Numbee of bushels cf apples produced in same orchartl:s, 
1900-1909 per year.. . ............................... , .... , .. . . 4,446 
Gain by spraying, in 1910, over average for ten years, bushels .59,254 
'While the gain by spraying, in 1010, was marvelous, it should be 
borne in mind that the cold of April and May entirely cut off the 
crops in many of the orchards. Had it not bten for this heayy loss 
the crops of 1910 would have been very much greater. Neither is 
the list of orchards of which records were obtained a complete one. 
A number of small, widely scattered orchards, outside of the 
principal orchard areas of the section in which the station operah~d, 
would increase the total production considerably. The most impor-
tant orchards are included, however. 
While figure~ which tell a story so interesting as that above re-
corded cannot fail to impress the reader with the importance of 
improved orchard management, the many written and verbal reports 
of success reaching the Station are even more interesting and 
pleasing. It is to be regretted that many of these gratifying reports 
cannot be included in this Bulletin. The following are fairly 
representative: 
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Fig. 19. A box of Washington county Rome Beauties, grown 
in an orchard reclaimed from a wilderness of locust sprouts, 
brambles and all manner of wild growth, in 1910. Mulching and 
spraying, afte~ a thorough renovation, accomplished this result. 
Chas. W. Oakes, during the winter of 1908-9, was making an 
effort to find some one to cut down and clear away his beautiful 34 
year old Rome Beauty q.pple orchard of 350 trees. The Experiment 
Station sent a represenbtive to the Oakes farm and prevailed upon 
Mr. Oakes to retain the orchard another year, until an experiment in 
spraying could be conducted. One acre was stalred off and included 
in a spray test with the result that this acre netted Mr. Oakes $474 
in 1909. 
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The orchard was spared. The trees were given a thorough 
pruning and the taller ones headed down considerably, so that 
spraying could be more eas1ly done. A new power sprayer was 
purchased during the winter of 1909-10. 
This orchard netted Mr. Oakes over $3,100.00, in 1910; and he 
has made the statement to the writer that be would not exchange 
thifo> once supposed worthless orclmrd for the best farm in \\lashing-
ton county. 
Mr. E. A. Fleming forwarded to the office of the writer, in 
November, a sample bufo>hel box of Rome Beauty apple-, grown in an 
orchard purchased in 1909, which he has reclaimed from a wilderness 
of young locust and -.a..,safras trees, blackberry bushes and all kinds 
of wild growth. Many of the trees were mulched and all were 
sprayed during the spring of 1910. Mr. Fleming gathered a fair 
crop of sound apples, and the orchard of 1700 tree~ promises to 
promptly pay for the entire farm. It is difficult to believe that such 
beautiful fruit can be so promptly fo>ecured from an orchard existing 
under fo>uch trying conditions; but the photograph shown herewith 
is evidence of the wonderful results achieved. 
W dshington county if-> the section of Ohw in which the l~oxbury 
Russet was firfo>t introduced, it having been brought from Roxbury, 
Mass. Thif-> variety, in the early days of Ohio horticulture, was most 
successful in the valley of the Ohio; but within recent years it had 
failed to bear and was thought to be of no further value. 
A cons1derable orchard of very old and large Roxbury trees, 
located in the edge of the little town of Belpre, opposite Parkersburg, 
was leased by Mr. William Coe, of Belpre, and thoroughly sprayed. 
Over 800 barrels of as fine Roxburys were produced in this orchard 
in 1910 as were ever grown in the valley of the Ohio. 
Mr. John O'Neal, with whom the Experiment Station had a 
small f->praying experiment in 1909, and who had gathered no perfect 
fruit from his Rome Beauty orchard for several seasons prior to that 
year, succeeded m securillg a crop of 790 bushel& in 1910. Because 
of the extremely dry weather and the overloading of the trees the 
apples were not large, but were sound, of good color and of fine 
flavor. 
Mr. O'Neal stated, in 1909, that he had never expected again to 
gather a perfect apple from this orchard, as for several years the 
fruit had been so defective that not enough for family use was 
produced. 
The fine Rome Beauty orchard of Mr. A. T. Dye blossomed 
beautifully in the spring of 1909. It was unsprayed and but a 
couple of barrels of very scabby, inferior apples, were "poled off" in 
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the a1.1tumn. The same orchard was sprayed in the spring of 1910 
with the result that ·1100 bushels of fine, smooth, sound apples were 
harvested in the atlfumn. 
Fig. 20. An excellent form of spray outfit for a small place or rough-
steep ground. Cannot be upset, no matter how sloping the ground. 
Spray cart designed by the writer and used at "Dale View" in Lickin~ 
County. Can be made by any Metal Wheel Company. 
Scores of s:milar examples of the benefits of spraying are 
known to the writer, as having developed in the season of 1910, but 
these five illustrations are sufficient because typical. Each orchard 
owner who succeeded in saving his crop of apples in 1910 has not 
only proved to his own 'satisfaction that he need no longer fear the 
various forms of fungi and insect life which have so long destroyed 
his crops of fruit, but his success in combating these pests consti-
tutes an object lesson to his neighbors. Tht!se lessons have become 
firmly rooted. Their influence will live and grow. 
